Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2001-314752 
(43)Date of publication of application : 13.11.2001 



(51)lnt.CI. 


B01J 19/08 

UACU 1 /OA 

H05H 1/46 
// C01B 31/18 




• .. - • 

(21 Application number : 


2000-140287 (71)Applicant : 


- - - - - . . - - 5 

HOKUSHIN IND INC 






HONDA MOTOR CO LTD 


(22)Date of filing : 


12.05.2000 (72)lnventor : 


MINOBE TAKESHI 






FUJISHIRO HIDEYUKI 






DOUSAKA KEN J I 






TORN MINORU 






ANDO KAZUO 






KOTANI KOJI 



m 
m 



i- 
m 

a 
o 



IS 



12 



(54) PLASMA REACTION VESSEL AND METHOD FOR DECOMPOSING GAS BY 
PLASMA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the 
efficiency of a reaction by uniformizing the flow 
velocity distribution of the gas passing in the reaction 
vessel and prolonging the stay of the gas in the 
plasma at a position with high-flow velocity part 
(center of space). 

SOLUTION: This plasma reaction vessel is provided 
with the first flat-plate electrode and second flat-plate 
electrode opposed to each other, a dielectric 
interposed between the electrodes and a means for 
imparting a potential difference between the 
electrodes. A high voltage is impressed between the 
electrodes to decompose the gas in the plasma 
decomposition region between the electrodes, and 
plural protrusions are formed on one or both sides of the dielectric. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st monotonous mold electrode and the 2nd monotonous mold electrode which carry 
out phase opposite, and the dielectric infixed in inter-electrode [ these /1st and 2nd ], In the plasma 
reaction container which decomposes the gas which came to have a potential difference grant means 
to give the potential difference to inter-electrode [ said /1st and 2nd ], and impressed and introduced 
the high voltage into inter-electrode [ said /1st and 2nd ] in an inter-electrode plasma decomposition 
field The plasma reaction container characterized by coming to form two or more heights in surface 
both sides or surface either of said dielectrics. 

[Claim 2] The plasma reaction container characterized by making into one unit the 1st and 2nd 
electrodes which infixed said dielectric in claim 1 , and coming to carry out the laminating of two or 
more these units. 

[Claim 3] The plasma reaction container characterized by sharing one [ at least ] electrode of an 
adjoining unit in claim 2. 

[Claim 4] The plasma reaction container characterized by the flat-surface configuration of the height 
which set they to be [ any of claims 1-3 ], and was formed in the front face of said dielectric being a 
rhombus, a polygon, a circle, an ellipse, or elliptical. 

[Claim 5] The plasma reaction container characterized by setting they being [ any of claims 1-4 ], 
and a part of height of the height formed in the front face of said dielectric differing. 
[Claim 6] It is the plasma reaction container which sets they to be [ any of claims 1-5 ], and is 
characterized by said dielectric being in said the 1st and 2nd at least one side and non-contact 
conditions of an electrode. 

[Claim 7] The plasma reaction container characterized by setting they being [ any of claims 1-5 ], 
and said dielectric and said 1st and 2nd electrodes touching. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl... 6/6/2006 



JP,2001-314752,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is efficient and relates to the plasma reaction container and 

the gas plasma decomposition approach of reforming gas by plasma treatment. 

[0002] 

[Description of the Prior Art] From the former, it is contamination gas in an environment (for 
example, the gas plasma decomposition art by discharge (silent discharge, barrier discharge) is 
known as an approach of purifying NOX and VOC (harmful matter, such as an volatile organic 
compound, Volatile Organic Compound, and ethylene).). 

[0003] Hereafter, the plasma treatment approach of this conventional gas is explained. Drawing 12 is 
the block diagram of the parallel monotonous mold gas reactor which performs gas plasma 
treatment. As shown in drawing 12 , the conventional parallel monotonous mold gas reactor consists 
of parallel metal monotonous mold electrodes 01 A and 01B which counter, a dielectric 02 which it 
comes to allot to the front face of one electrode (drawing Nakashita side side) 01B, and a high 
voltage power supply 03 which impresses the high voltage to said inter-electrode 01 A and 01B, and 
the discharge space 04 formed in inter-electrode is made to generate plasma discharge. According to 
this equipment, by impressing the alternating current high voltage from a high voltage power supply 
03 between electrode 01 A and 01B, the aggregate of a minute discharge column is formed in inter- 
electrode, the silent discharge which spread uniformly in plate-like seemingly occurs, and plasma 
decomposition processing is made by supplying the gas 05 decomposed into discharge space 04. 
This silent discharge can raise the contact probability (ionization of gas, excitation probability) of the 
plasma and gas to general lightning discharge by ordinary pressure discharge, and is supposed that 
improvement in conversion can be aimed at. 

[0004] thus, the thing using the silent discharge which inserted the dielectric in inter-electrode — near 
atmospheric pressure — the discharge volume can be comparatively expanded to the bottom of high 
gas pressure, consequently the plasma-ized probability of inflow gas increases, and a gas reaction 
(decomposition) can be performed efficiently. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the parallel monotonous mold reaction 
container concerning the conventional technique, there is a problem that a velocity distribution 
becomes an ununiformity by making an electrode into a laminated structure etc. since a difference 
has the velocity distribution of the gas 05 which passes through the inside of a reaction container in a 
gas flow rate by part for the core near discharge sky Mabe f s electrode as shown in drawing 13 
although it is easy to attain miniaturization of a reaction container. Consequently, the residence time 
of the gas 05 in the plasma of the high rate-of-flow section (space core) becomes short, and there is a 
problem that an efficient reaction cannot be performed. 
[0006] 

[Means for Solving the Problem] The 1 st monotonous mold electrode and the 2nd monotonous mold 
electrode in which the 1st mode of this invention which solves said technical problem carries out 
phase opposite, Come to have the dielectric infixed in inter-electrode [ these /1st and 2nd ], and a 
potential difference grant means to give the potential difference to inter-electrode [ said / 1 st and 
2nd ], and the high voltage is impressed to inter-electrode [ said /1st and 2nd ]. It is in the plasma 
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reaction container characterized by coming to form two or more heights in surface both sides or 
surface either of said dielectrics in the plasma reaction container which decomposes the introduced 
gas in an inter-electrode plasma decomposition field. 

[0007] The 2nd mode of this invention is in the plasma reaction container characterized by making 
into one unit the 1st and 2nd electrodes which infixed said dielectric, and coming to carry out the 
laminating of two or more these units in the 1st mode. 

[0008] The 3rd mode of this invention is in the plasma reaction container characterized by sharing 
one [ at least ] electrode of an adjoining unit in the 2nd mode. 

[0009] the 4th mode of this invention — the 1 -3rd voice — it sets they to be [ any / like ] and is in the 
plasma reaction container characterized by the flat-surface configuration of the height formed in the 
front face of said dielectric being a rhombus, a polygon, a circle, an ellipse, or elliptical. 
[0010] The 5 th mode of this invention is set they to be [ any of the l-4th modes ], and is in the 
plasma reaction container characterized by a part of height of the height formed in the front face of 
said dielectric differing. 

[001 1] The 6th mode of this invention is set they to be [ any of the l-5th modes ], and said dielectric 
is in the plasma reaction container characterized by being in said the 1 st and 2nd at least one side and 
non-contact conditions of an electrode. 

[0012] The 7th mode of this invention is in the plasma reaction container characterized by said 

dielectric and said 1st and 2nd electrodes touching in which l-5th modes. 

[0013] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is 
explained, this invention is not limited to this. 

[0014] (Gestalt of the 1st operation) The schematic diagram of the gas reactor concerning the gestalt 
of this operation to drawing 1 is shown. Drawing 2 is the schematic diagram showing the class of 
height. 

[0015] As shown in drawing 1 , the gas reactor concerning the gestalt of this operation consists of 
dielectrics 13 which have the height 12 on a front face while being infixed between the 1st electrode 
1 1 A and 2nd electrode 1 IB which carry out phase opposite and which are a metal monotonous mold, 
and these electrode 1 1A and 1 IB. The height 12 of a dielectric 13 is in the condition of having 
contacted the 1st and 2nd electrodes 1 1 A and 1 IB, with this operation gestalt. 
[0016] Moreover, among said electrodes 1 1 A and 1 IB, the gas by which reforming of the gas was 
carried out by making plasma treatment within discharge sky Mabe 14, and reforming of the gas 15 
which plasma discharge was generated and was introduced in discharge space 14 by impressing 
alternating voltage from the power supply unit which is not illustrated was carried out is discharged. 
[0017] Since the height is formed, as a result of according to this equipment the introduced gas 
colliding with this height 12, slowing down a gas flow rate as a result and a gas flow rate's becoming 
uniform, elongation and plasma treatment effectiveness improve as a whole rather than the case 
where the residence time in discharge space 14 is a smooth side. Moreover, the field strength of the 
height increases, the compound barrier discharge in which under two or more discharge similar to 
strong partial intensive discharge of the quantity of light is intermingled is easy to be formed during 
barrier discharge, and a reaction is promoted. 

[0018] When the height 12 prepared in the dielectric 13 does not need to be formed in both sides, 
you may make it form only in one side here. 

[0019] In addition, the configuration which especially the configuration of the height 12 is not 
limited and can raise gas collision frequency, For example, what has arranged aslant height 12B of 
an ellipse form as shown in the height of the shape of the shape of stellate and a triangle and drawing 
2 (b) other than height 12A of a circle configuration as shown in drawing 2 (a), and serpentine height 
12C as shown in drawing 2 (c) can be illustrated. Moreover, the shape of a rhombus configuration 
and a polygon, elliptical, etc. are good also as a convex configuration of arbitration suitably. 
[0020] (Gestalt of the 2nd operation) The schematic diagram of the gas reactor concerning the gestalt 
of this operation to drawing 3 is shown. 

[0021] As shown in drawing 3 , only one side (drawing Nakashita side) of the height 12 by which the 
gas reactor concerning the gestalt of this operation was formed in the dielectric front face is in 
contact with 2nd electrode 1 IB. Since it is the same as that of the 1st operation gestalt except it, a 
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same sign is attached and explanation of a member is omitted. 

[0022] The collision frequency of the introduced gas molecule is raised by this operation gestalt, 
and, thereby, improvement in reaction effectiveness can be aimed at according to it. 
[0023] (Gestalt of the 3rd operation) The schematic diagram of the gas reactor concerning the gestalt 
of this operation to drawing 4 is shown. 

[0024] As shown in drawing 4 , the both sides of the height 12 formed in the dielectric front face are 
changing the gas reactor concerning the gestalt of this operation into the non-contact condition which 
is distant from the electrode surface which carries out phase opposite. Since it is the same as that of 
the 1st operation gestalt except it, a same sign is attached and explanation of a member is omitted. 
[0025] The collision frequency of the introduced gas molecule is raised by this operation gestalt, 
and, thereby, improvement in reaction effectiveness can be aimed at according to it. 
[0026] (Gestalt of the 4th operation) The important section schematic diagram of the gas reactor 
concerning the gestalt of this operation to drawing 5 is shown. 

[0027] As shown in drawing 5 , the gas reactor concerning the gestalt of this operation comes to 

arrange the height 17 which comes it low to carry out a part of height of the height 12, forms a part 

of strong electric-field section between 1st metal plate electrode 1 1 A, makes partial discharge 

generate, and can generate compound barrier discharge with silent discharge. 

[0028] Thus, compound barrier discharge with fog-like barrier discharge and thunder-like partial 

intensive discharge is attained, and improvement in plasma energy level is aimed at, and the collision 

frequency of the gas molecule introduced by existence of gas decomposition is raised, and he is 

trying for this to aim at improvement in gas reaction effectiveness by making two or more heights 12 

arrange the height 17 with low height in part according to this operation gestalt. 

[0029] Although the suitable example of this invention is explained hereafter, this invention is not 

limited to these examples at all. 

[0030] (Example 1) The decomposition effectiveness of the gas by difference of the energization 
location to an electrode was measured using equipment as shown in drawing 6 . 
[003 1] Exam equipment consists of the gas blender 22 which mixes two or more gas 1, 2, and 3, a 
plasma reactor 23 which supplies mixed gas and performs plasma decomposition processing, a high 
voltage power supply 24 which impresses the high voltage to this plasma reactor, and a gas analyser 
25 which measures the decomposed gas, as shown in drawing 6 . 

[0032] The configuration of the height 12 formed in a dielectric front face was variously changed, as 
shown in drawing 7 - drawing 9 , and the decomposition trial of C02 was performed using each. The 
test result of this example is shown in Table 1 and drawing 10 . 
[0033] C02 gas decomposition conditions concerning this example are shown below. 

- Gas presentation : CO2(10%)+O2(10%)/N2 (balance) 

- quantity-of-gas-flow: — a part for 200-1000 cc/- intentional neurosis: — the decomposition reaction 
(C02 ->CO+l / 202) of C02 

- a reaction container format and electrode dimension: — 20mmx50mm dielectric quality-of-the- 
material: — AL203 reaction bottle object product: — 286 cc [0034] (1) A dielectric with the height 
(one side, circle configuration) (single-sided contact) (refer to drawing 7 ) 

dielectric thickness: - 0.5mm height height: — diameter of 0.25mm height: — 2mm [0035] (2) A 
dielectric with the height (both sides, circle configuration) (both-sides non-contact) (refer to drawing 
8) 

dielectric thickness: - 0.5mm height height: — 0.25mm [0036] (3) A dielectric with the height (one 
side, ellipse configuration) (both-sides contact) ( drawing 9 referring-to-]) 

dielectric thickness: — 0.5mm height height: — diameter of 0.25mm height: — 2mm (minor axis) and 
3mm (major axis) 

[0037] (4) Smooth side dielectric (refer to drawing 12 ) 
Dielectric thickness: 0.5mm [0038] 
[Table 1] 
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[0039] As shown in Table 1 and drawing 10 , when the height of (1) to (3) was formed, as compared 

with the conventional thing of (4), each plasma gas cracking severity was high. 

[0040] Moreover, high conversion was shown although the reaction container of (3) and (4) 

concerning this invention had less discharge volume than the container of (2). 

[0041] (Example 2) The decomposition trial of NOX was performed using the various plasma 

reaction containers of (4) from the above (1). 

[0042] The NOX gas decomposition conditions concerning this example are shown below. 

- Gas presentation : NO(500 ppm)+O2(10%)/N2 (balance) 

- quantity-of-gas-flow: — a part for 500 cc/- power-source: — an electrical potential difference 
(2.8kVp), a frequency (10kHz), and a wave (square wave) 

Dielectric quality of the material: aluminum 203 (it arranges to an earth side electrode side) 
dielectric thickness: — 0.5mm electrode quality-of-the-material: — SUS electrode dimension: — 
50mmx20mm (a longitudinal direction is a gas flow direction) 

Discharge spacing: 1.5mm [0043] The test result of this example is shown in Table 2 and drawing 
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[0045] As shown in Table 2 and drawing 1 1 , when the height of (1) to (3) was formed, as compared 

with the conventional thing of (4), each plasma gas cracking severity was high. 

[0046] Moreover, high conversion was shown although the reaction container of (3) and (4) 

concerning this invention had less discharge volume than the container of (2). 

[0047] 

[Effect of the Invention] Since the height is formed on the surface of the dielectric according to this 
invention, the introduced gas will collide with this height, as a result, a gas flow rate is slowed down, 
a gas flow rate becomes uniform, elongation and plasma treatment effectiveness improve as a whole, 
it is efficient and reforming of gas becomes possible from the case where the residence time in 
discharge space is a smooth side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the plasma reaction container concerning the gestalt of 
the 1st operation. 

[Drawing 2] It is the schematic diagram showing the configuration of the height. 

[Drawing 3] It is the schematic diagram of the plasma reaction container concerning the gestalt of 

the 2nd operation. 

[Drawing 4] It is the schematic diagram of the plasma reaction container concerning the gestalt of 
the 3rd operation. 

[Drawing 5] It is the schematic diagram of the plasma reaction container concerning the gestalt of 
the 4th operation. 

[Drawing 6] It is the schematic diagram of a testing device at this example. 

[Drawing 7] It is drawing showing the configuration of the height concerning this example. 

[Drawing 8] It is drawing showing the configuration of the height concerning this example. 

[Drawing 9] It is drawing showing the configuration of the height concerning this example. 

[Drawing 10] It is the graph of C02 cracking severity concerning an example. 

[Drawing 11] It is the graph of the cracking severity of NOX concerning an example. 

[Drawing 12] It is the schematic diagram of an parallel monotonous mold reaction container. 

[Drawing 13] It is the schematic diagram of the rate of flow of the gas in an parallel monotonous 

mold reaction container. 

[Description of Notations] 

1 1A The 1st metal monotonous mold electrode 

1 IB The 2nd metal monotonous mold electrode 

12 Dielectric 

13 Power Source 

14 Discharge Sky Mabe 

15 Gas 
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[Drawing 8] 
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[Drawing 10] 
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(54) PLASMA REACTION VESSEL AND METHOD FOR DECOMPOSING GAS BY PLASMA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the efficiency 
of a reaction by uniformizing the flow velocity 
distribution of the gas passing in the reaction vessel and 
prolonging the stay of the gas in the plasma at a position 
with high-flow velocity part (center of space). 
SOLUTION: This plasma reaction vessel is provided with 
the first flat-plate electrode and second flat-plate 
electrode opposed to each other, a dielectric interposed 
between the electrodes and a means for imparting a 
potential difference between the electrodes. A high 
voltage is impressed between the electrodes to 
decompose the gas in the plasma decomposition region 
between the electrodes, and plural protrusions are 
formed on one or both sides of the dielectric. 
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S#tt> W^12WW2©WWOl>tt< £«>—#£# 
g»*^l~5©Hn^K:*s^r x ftriBiS 

n» t mszm isys2CDSSi jpsm l x <, > * c t * 
mniLS*>79x-?msmm. 

[0 0 0 1 ] 
[0 0 0 2] 

[S£*©885] S^fe^O. JS*g#©^&#* <«*.«N 
O,, VOC (^^4W^t-n^3. Volatile Organic Co 
rnpound x?U>ft£'©W*!B!lW) *^b-r6^tt£0 
T. MftttttJI (fc^ft^. ^'J7ftD (Cfc^^X^ 

7 x-?#B?M3;fr&#*(i 6 nx i > £. 

[0 003] J^T. C©S£*©#X©7^Xv#t3;£8; 

«fc 5 tc«£*ccMF^T ¥«fi#*KJES§attt. *f fir*" & W 
^MS5PF«Mm@0 1 A. OIBi, -^©S© (0* 
TMffJ) 0 lB©«iB(Cffit/C&S»«tt0 2&. line 

^srao i a. o i Bfcigmii^EnSD-rs^EEmjso 3 

«. SS0 1A, 0 1 BNCCBEEttBO 3fe6£fflffS 



(2) ^§3 2 0 0 1 - 3 1 4 7 5 2 

2 

E£EPiJ0-r3C £tc «fc 0 . ttSHKft/J\tt*&©JK£tt 

0 . &m^ra 0 4 tc#B?T 5^05 £ 

Cit, 7"7X-7^MS*5f«c§tirt,i-2.. c©ftu&Sfc 

tvmmm (#*©sgi. Bfim) *«&.&£:£ a* 

[0004] C ©«fc 5 (cSI^4m@F H 1(c#AL,fc^ 

tmzmmr s c £ tc «t 0 , Amn^awtb^s^x 

*. ^A^X©^7Xv<tfil^iaiSD. ^jmwtc^x 

[0 00 5] 

[^^^L.<fc^i-r^isgi] t,a>i,&rt*e>. 

-r*ft£'©^?£{CJ:') < K£&S©=>><"j' Mfc£0S 
CiBglT*W Ell 3 tC^-T J: ^K. SIB^F«3 

*ffija-r-5^x 0 5 ©ftj&H&tffts^ffi©*&&ft 

<b4>'^SP^£-c«^^SKji{ctia*iabS©-c. mmttfi 

20 ftETO-CCttS. £t,>5BJJ®!>**-5. C©tt*. m%LM 
SP (^IS^fcgB) ©7*7Xv4J«:teW5^X0 5©^aE 
^ra*s^< ft «P . J«tt*©SB;*ff 5 C £*«-C#fti,\ 

[0006] 

[s@*^-rs/c&©#i3] BtfiB^ii*fi?^-rs*^ 
bj©^ 1 <Dimiz. mttfo-rzm 1 ©^ssim®R^ 

§ tisii^i . mam 1 stfis 2 ©«swtcsfi^* 

30 %s2<Dnmm< l cmnE.%:wmi'X. mxbtctf^^mm 

i»t. mriBnm^©*®©Mffi*/c«c^-r^^— ^tcd 

fCgB^a^^ L/T ft S C i *#84<!: t Z> 7 9 X-v^lS 
[000 7] *^?J©02 ©MW». » 1 ©SKttMcfel* 

mriB^m^*^ u/cm 1 s^sr 2 ©m@* 1 

[0008] *§m<om 3 <ammx. m 2 ommias^ 
40 r . mm? s - ^ 1- ©4>ft < <t «>-^©^@*i«w $ 

[000 9] *^HJ©^4 ©SM«« V » 1 - 3 ©Sg«© 

j5jn^«c*s^r, mriagimft©*iS(c^Lfcflt^gp© 

¥M^* S S». R. SR. «R»tt©t»rti 

[0010] ^mm<Omb ©S8I2. f 1-4 ©flHK© 

Mn*>tcfcc»r. misiimft©*H{c^L/fcifit*;aj© 

MS #-gfl#Ift ^> C <!: £ f h 79 XvSJS§gK 
50 [0011] *ftW<Dm 6 ©SM««. S3 1 ~ 5 <Dmm<o 



(3) 

3 

[0012] #2£Bj©?fr 7 ©«?!*§«, 0 1 ~ 5 ©{5jn*» 

©«M»«:*j(r»r, toia^m^tfriEm irc/J£2©^s 

[0 0 1 3 j 

[#S9!©iy8©ff21] JUT. #3SBj©3Ufe©J$5g£i&IB 

[ooi4] (m i <DmM<mm) m i (c**fi©^ss 

[ 0 0 1 5 ] m 1 GCtj^J: *3©5S©»fiStc*»*>S 

tfxsitiitt. ffl*f[Sj-r.5^g!¥Ss-cs>^mi©m 
si iARDfm2©^@i iBi, cneiii ias 
cm i Brsicftmztizt&tcgmicavigiii z*ms 

m&wi 3<oaimi 2«. iiMi2c^ii 1 a 
&cm i Bigfetufct^ii^-pri,^. 20 
[0016] g/c. Butese i i a&cx 1 1 b©ihik: 

C i Ttt«ffllB 1 4 1*3 (C 7" ^ X-7^Mi)^M 3 tl -5 <fc 5 

[0017] tosigfcjctiti. owsu^fiX^nr^ 
4©-c. gA3ft;fc#x#g«g|ii 2tc«-r&c t 
tctto. -e©^m^^«Eii*5j)gEji3n. jy^ssi^— 

iftSIS*. aWtffilH14rt(C4»tfS»Bl^mi36«P»lB 30 
S/c. QttSB©S5?5£g*Si«$ 9. /tyrlW* 

r«wtwjB«s ftfs < . sjtwcais ns. 

[0018] C C-C. SfS# 1 3 KRW&flfcOttW 1 

j5W*j:9K:i,rfcj:t». 

[0019] &*. OttSfS 1 2 «W8Ktt»K:lHJ£3*i-& 

ttJBtt. 0W.UC. S2 (a) K5%-rj:9<cnjBtt©Ci« 40 
gpi 2A©ffe«:MffJ«. =«»#©a8SM». ^2 
(b) KS%-TJ:5ttflin»©fl«api 2B**W>K:K« 
Lfcfc©-$>. B2 (e) fc^T«fc5&S^tK©erf*g|J 

[0020] (m2<D$momm) ®3tc*m&<Dmm 
uztpipz *f^sjBs©8wsia*^-r. 

[002 1 ] S3«:m-rcfc 5K» 2(55e6S©^S8K:3&i*»5 
X/XKJfcStt. ««»«HKJ|5j|SStifcOttail 2©# 50 



^2 001-314752 
4 

fflij (HfTflH) C**iI2iDSSl 1 BtCS§«l,Tlr»a 

[0 02 2] *J8tt»««:j:oT» rnXShtctixft* 
<Dm2m&&ltS#>t>ti. chid:*), Kf&8m>|8j_t* 

[0 02 3] (03 CDHlkO&S) 0 4 tC:43Gtg©&tt 

[0 024] BKfcisr J: 3*36*©JBtt«:a»*»S 

#*sjsgtt. gis{**EK:»fiS$n/cCi«a5i 2©w 

£&©r&£. *tiJ£WttJ|ll©3di»»ilBI»"C*S 

[0 02 5] ^t*»»«c«fc-9rfe. =ssA<*ftfc#x# 
■f©fl©6«w»«j«ie>6ti. entcjeo. sts«wt©fii± 

[0 02 6] (04 <D$m<DBl&) m 5 tC#»t©J&!H 

//xsj£»©siranHa4^r. 

[0 02 7)05 (CaVT J: 5fC> #5IJtS©JfSJIgK: 
tKSPl 7%13s9:bT&0. mi<D&mffl5mi l Ai© 

ftfc**" rawest*- -5 «fc 5 cc-j- s c t 

[ 0 0 2 8 ] C©J: 5 tc. 43SH0£fltK: £tit£. WR© 

flt^gei 2{c-ajjS3©<sc»a«sui i*w.wlzmz>h 

tfc<fc»5. «tt^»JrJWti»««»f**tt*i©tt* 

|pj±*S0. ^»«©#4EfcJ:0^ASn/t^^ 
©iB^«S*5B»6n. cnicj:^. #*5r£3&35©|6j 

[0 02 9] «T. *»H©»a[ttJlE»ff«Coi f »'ClttW 

#iM8ttfla6ch6©iiaM«{cHBesn*fe© 

[0 03 0] (SliSWIl ) S6(C^-rj:^fe^g*ffl 
mS-©jimfig©tB^cJ;^*'X©^fi?^^*iiJ 

[0031] 4«tHitts«. m 6 K^T J; 5 K. a^© 

1 . 2, 3 i ji-^S 22£, M.Stf?. 
=&«*&L^7Xv^«?ftyi^ifi-r^X-7Stc«2 3 

i . isx 9 x^sie»»cis«E* Euaar & siimas 2 4 

t . 5 ia/c^ ^SiJSf S ^x^^g 2 5 i *> 6 

[0032] RSiti^ffiK^r sa«sp 1 2©jb« 

M^tCO,©^M«fofc. 4%HlM©iaiM 
[003 3] ^mmiUCiPlPh C O, iiTsWm&^A 
■ ^^ffl^c : CO, (1 0%) +0, ( 1 0%) /N 



• #XSfcB :200~1000c c/# 

• gtfj&fo : COjCD^SJS (00,-00+ 1/2 0 
,) 

• : 2 Ommx 5 Omm 

m^m»: AUO, 

SlSSSfta : 2 8 6 c c 

[0034] cootfw otmi. rof?i#) tfsmt* (# 

ffiSJIft) (H7#JW) 
p^^Jl^. : 0. 5 mm 
t£bt*;§Pfl5$ : 0. 2 5mm 

fltKSBS : 2mm : 



(4) #13 2 0 0 1 - 3 1 4 7 5 2 

6 

* [0035] axww mm. nmvt) ttmttt m 

1^^#J52> : 0 . 5 mm 
OftSBiiSi* : 0. 2 5mm 

[003 6] (3)fi«a5 (ttffll SRJfcl*) #f?1g{* 
(MWJSM) <H9#]ffl] 
MWfeW-fr : 0 . 5mm 
OttSPSf^ : 0. 2 5mm 
ifbttSPS: 2mm (*a&) .3mm («1) 
10 [003 7] (4)¥*»int*tt (H 1 2#M) 
: 0. 5mm 
[0 03 8] 
♦ [*13 





#.*i?ftji (mL/min) 


2 0 0 


4 O 0 


6 0 O 


8 0 0 


10 0 0 


(4) 


8 


4 . 1 


1 . 7 


0. 8 


0. 6 


(1) 


2 4. 3 


18. 2 


13.6 


11.9 


10.5 


(2) 


2 9. 5 


2 3. 1 


18. 1 


15. 3 


12. 8 


(3) 


3 5.4 


2 5. 9 


2 0. 9 


1 8 


16.4 



OULmt&^K.. (l)rf»6 
( 3 ) ©e#W«Bfi*Lfc»*K:l*. ( 4 > 

[0 0 4 0 ] (3) SO' (4) © 30 mm#m$:0. 5mm 

SJSSSStt. ( 2 ) (Omm «fc «3 «>ttS{MI#^iCci>(c 6 MffittJt : s u s 

[0 04 1 ] ( Hife0)2 ) JJB ( 1 ) *>6 ( 4 ) ©it* 
©^5XvSl&S«*ffll». NOx©#fS?f*f&£*T^ 
fc. 

[0 04 2] **t6ffUc**>SNO x ^»«Bfeft*fel 
• ^XififiS :NO (500ppm) +0, (10%)/ 



• #*iftB: : 5 0 0 c c /ft 

• MM : SEE ( 2 . 8 kVp) JHttft (10kHz) , 

mmmtn :ai,o, (swjmwj-iB^) 



SS^fffi : 5 0 mmx 2 0 mm (g^#|5j**#*i&ft# 
1*1) 

fifc^RSPra : 1 .5mm 

[0043] xm&mo&Mmg:*. & 2 such 1 1 k 

[0 044] 
[«2] 



(5) 



2001-314752 



8 





Zf^Mt. (mL/mi n) 


2 0 0 


4 0 0 


6 0 0 


8 0 0 


10 0 0 


(4) 


2 6 


1 4 


6 


2 


1 


(1) 


7 9 


6 8 


6 1 


5 8 


5 6 


(2) 


8 8 


8 2 


7 8 


7 5 


7 3 


(3) 


10 0 


9 5 


9 2 


8 9 


8 7 



[0 04 5] S?2Rtf01 lJC^-TJr^K:. ( 1 ) *>6 
( 3 ) ©£rf#g|5£»ES Lfcit^iC tt. ( 4 ) ©S£#© 

[ 0 0 4 6 ] *#WUC*>*»£ ( 3 ) SO* ( 4 ) © 

[0 04 7] 

©&H # olte <!: ft 5 „ 

[■ 1 ] * 1©SI»©»JBI«:*>*»*^X^SI68»Z> 

[12] fltt»©»tt*^nRWH-C**. 

[03] *2©^«0»»fc**4^5XvSi£3gB<[> 



[05] J»4©*»©»fflMC*36»4^XvSJfiag»©* 



[06 ] 4mf^KMtta®mnrc*&. 

[07] *^W6C**Si!!^©*Jfc*wTIH-C* 
•5. 

[08] *mbm<£frfrzaft : &<Dwm*m-rm~c& 
[09] 4^«K:*»*»4iaR»©i»ja*w-ria"c* 

20 

[010] mW(C**5CO^)g$©^77-C* 
[011] SdfeWC SNO, ©#8¥2£© i/57T* 

[012] ffMsoawDnuirAi. 

[013] W 3 P«MJS&^Srt©**X©jjfeit©«EBS0 

1 1 a t» i <D&mm*mmmm 

30 11B *2®£IIH¥f(S«a 

1 2 

1 3 SSI 

14 i&m&em 

1 5 



[01 ] 



12] 



IS 

I fa=> 



12 




. 

11B 



(b) 



UOUUOOl 

oooooo 
ooonooo 



-12A 



- 12B 



(I & 11 Si 11 11 
S S $ S 5 S 

s s a a g « a 



-12G 



C6) 



mm 2001-31475 



[03] 



[04] 



14 



12 

/ 




-11A 



11B 



14 



12 




IS 



-11B 



[05] 



[06] 



14 



17 



12 

) 



iSA 1- 



25 

1 



2a 

1 



ft* 



[07] 



[08] 



r 



13 



( 13 
11B 



00 



r 



( 

11B 



13 



<b) 

0.5 _$ ^ 



13 



(b) 



0.26 
0.26 



#> <?> o c 



(c) 



2X 



2^2 



13 



mm 2001-3 14752 



[H9] 



10] 



(a) 



11B 




(b) 



0.25 
0.5 
0.26 



12 



13 




1 1 ] 




[012] 



05 



r 



r 



( L 



OIB 



-^=- 03 



[013] 




01A 



OIB 



^3Em*P5feHj4'*lTg4Sl# 
*5JMn#rljiMllTB4»l# 

*3j^*tij**itb4#i# m& 



»5*«3tefl»tt>AlTB4»l-* 

anmmm >\*& mm 

*SWBBfeHi**lTS4#l# t&» 

F £ — 4G046 JA04 JBOl JB21 

4C075 M03 BA01 BA05 CA47 EB42 
EC21 FA05 FC15 
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